Poorly differentiated neuroendocrine carcinoma (NEPC, also known as small cell carcinoma of the prostate) is a morphologic variant of prostate cancer linked to a distinct and aggressive clinical phenotype. NEPC morphology predicts for frequent nonosseous visceral metastases, predominantly lytic bone disease, poor response to androgen ablation, and frequent but fleeting responses to chemotherapy. Although rare as a primary diagnosis, NEPC often emerges in the castration-resistant progression of the disease ( 1 ). The role of the biology that drives NEPC may be greater than appreciated; we have observed that clinical features characteristic of NEPC are present in approximately 25% of men with chemotherapynaïve prostate cancer (A. Aparicio, C.J. Logothetis, and S.N. Maity, unpublished data). This number is in line with the frequency of NEPC elements detected at autopsy. As with Small cell variants in other cancers, the Small cell variant in prostate cancer has been linked by association to neuroendocrine features. Because NEPC is an androgen receptor (AR)-negative variant, it can be viewed as representative of mechanism(s) implicated in AR-independent progression. Understanding this subtype will lead to the elucidation of the mechanism(s) of AR resistance that drive the progression of lethal prostate cancer in a significant number of patients.
Small cell carcinomas of the prostate and other organs grow rapidly and are highly metastatic. Investigators have shown that, aside from neuroendocrine secretory proteins (such as chromogranin A), small cell carcinomas typically express high levels of transcription factors characteristic of neural precursor cells (such as ASCL1) ( 2 , 3 ) . These clinical and basic observations suggest a link between neural developmental biology and this phenotype. In this issue of Cancer Discovery, Beltran et al. ( 4 ) provide additional evidence to support this notion. Using RNA sequencing and singlenucleotide polymorphism arrays, they found NEPC-specific NOVEMBER 2011 CANCER DISCOVERY | 467 views rate underestimated the effect of danusertib: an additional 15% of patients had disease stabilization lasting 6 months or longer. If correct, the overall "benefit rate" approximates the predicted rate of NEPC expression in unselected CRPC patients that we have observed (Fig. 1) . However, given the short duration of response, the clinical experience also suggests that AURKA is not a principal driver, once again highlighting the discordance between conclusions drawn from a preclinical experience and the clinical results.
The data to date are insufficient to claim that AURKA is a validated therapy target, but clearly it is worthy of further study. The consequences of specific inhibition of its enzymatic activity need to be examined in a broader panel of models. Because AURKA is part of a broader signaling network, a better understanding of the effects on this network is required so that we can arrive at rational combinations. For instance, if the proposed function of AURKA in NEPC is thought to be mediated at least in part by its stabilization of MYCN (which has been shown to be independent of its kinase activity) (10), specific enzymatic inhibitors of AURKA could help elucidate the relative contributions of the mitotic versus the neural developmental program to the phenotype. This, in turn, will lead to a new label for this subset that can reflect its driving biology and catalyze the biologic classification of prostate cancer.
One likely reason for this limitation is that the number of tumors from which they are derived is small and, therefore, the diversity of the disease is not represented. A recent study reported that the activity of MLN8237 (a specific AURKA inhibitor) in 23 cell lines and 49 xenograft models of childhood malignancies showed no correlation to AURKA copy number or expression (9) . Because the enzymatic activity of AURKA depends not only on the amount of protein present but also on the activity of several cofactors (such as TPX2, BORA, and Ajuba), and because its substrates are numerous (including several proteins involved in cancer, such as p53, BRCA1, and even AR), it is likely that the effects of AURKA (and thus the impact of its inhibition) are dependent, at least in part, on the activity of the cofactors and the role of its substrates in a given cell. To overcome some of the cell lines' limitations, we and others have developed human NEPC xenografts, which not only preserve the three-dimensional tumor architecture and retain the biologic complexity of the tumor of origin, but also offer the opportunity to increase the number of models to recapitulate the heterogeneity of the cancers.
It is possible that the absence of patient selection based on biologic insight accounts for the clinical results. According to the results of Beltran et al. (4) , only patients with cancers that express NEPC-associated factors will benefit from AURKA inhibition. An alternative explanation is that the PSA response In conclusion, the findings by Beltran et al. (4) add to the clinical and preclinical data supporting the view that NEPC is a unique and important subset of prostate cancer and that its underlying biology is implicated in the lethal progression of many prostate cancers. The ambiguities of the reported clinical experience emphasize the need to urgently apply biologic insight to the clinical experimentation. The need to develop and characterize model systems that reflect NEPC is also apparent. This line of research will lead to the reclassification of prostate cancer that will frame therapy. However, we have not yet identified the "driver events" that must be prioritized for study. A better understanding of the underlying biology of NEPC is required to identify therapy targets efficiently. Furthermore, NEPC is frequently found in a mixed phenotype consisting of both AR-negative NEPC and AR-positive adenocarcinoma of prostate (Fig. 1 ). An understanding of the role of adaptive AR signaling present in association with NEPC is also needed to better define the underlying biology of NEPC, which could then efficiently identify therapy targets.
